For a simply connected domain G properly contained in C, we apply the results of [3] and [8] to extend the results of [9] to Bergman spaces of simply connected domains A p (G). As a corollary to these results, we present characterizations of compactness of bounded composition operators on A p (G) and give an example illustrating the main results.
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For a simply connected domain G properly contained in C and a Riemann map η that takes the open unit disk D univalently onto G, for 0 < p < ∞, we define the Bergman spaces A p (G) as the collections of functions f holomorphic on G such that
where dA is the normalized Lebesgue area measure. Bergman spaces of the unit disk ( i.e, when G is the unit disk) and composition operators acting on them have been extensively studied by several authors (see [4] , [5] , [6] , [8] ). In particular, characterization of boundedness and compactness of composition operators can be found in [6] , [8] .
In particular, if ψ is the constant function 1, then W φ,ψ becomes the usual composition operator on H p , typically denoted by C φ . Multiplication operators M ψ are also weighted composition operators with φ being the identity map on D. These definitions of weighted composition operators, and hence composition operators, extend naturally to other function spaces. Let X and Y be Banach spaces. For a bounded linear operator T : X → Y , the essential norm ||T || e,X→Y of T is defined to be the distance from T to the set of the compact operators
where ||.|| denotes the usual norm operator. We denote the essential norm of T by ||T || e,X when T : X → X. Clearly, T is compact if and only if ||T || e,X→Y = 0. Consequently, the essential norm is often used to characterize compactness of concrete operators. The essential norm of various concrete weighted composition operators on the Hardy spaces and the Bergman spaces of the unit disk has been studied by several authors (for more recent results see [1] , [2] , [3] , [10] ). Recently [9] , we gave estimates of the essential norms of composition operators on the Hardy-Smirnov of a simply connected domain.
In this paper, we extend the results of [9] to estimate the essential norms of composition operators on the Bergman spaces A p (G) by identifying composition operators (up to isometry) on the Bergman space A p (G) as weighted composition operators on the the Bergman spaces A p of the unit disk. Our main result, thus, reads as follows.
where the symbol ∼ means that the ratios of two terms are bounded below and above by constants.
The Essential Norm of Weighted Composition Operators
The essential norm of W φ,ψ on weighted Bergman spaces of the unit disk has been studied byČučković and Zhao [2] , [3] . Their results for the unweighted Bergman spaces states that if W φ,ψ is a bounded weighted composition operator on A p , then
Main Results
Let us consider composition operators C φ :
We define a weighted composition operator W ϕ,p :
It is easy to see that
Note that, since η never vanishes, Q ϕ is holomorphic on D, hence W ϕ,p is a weighted composition operator on Hol(D) and hence in A p .
The following facts are extracted from the recent paper of Shapiro and Smith [7] Remark 3.1.
(a) V p defines isometric similarity between C φ : A p (G) → A p (G) and W ϕ,p :
A p → A p (change of variable formula for integrals with respect to area measure). Thus,the two are unitarily equivalent. Thus, given C φ : A p (G) → A p (G), where G is simply connected, it can be viewed as a weighted composition operator on A p with weight ψ(z) = η (z) η (ϕ(z)) 2/p , where η is the Riemann map from D onto G. Reproducing the arguments in [9] , we make use of (2.1) to get the corresponding estimates for the essential norm of C φ , which proves our main Theorem 1.1. As a corollary, we state the following characterization of compactness of bounded composition operators on A p (G) . 
If C φ is bounded on A p (G) and G has finite area, then the following statements are equivalent:
The assumption G has finite in the hypothesis of Corollary 3.1 is incorporated to ensure that A p (G) supports compact composition operators [7] .
Applications
We reproduce the example in [9] to verify our main theorem for a simple geometry, where an explicit and simplified expression for the Riemann map is known [7] . where M is a upper bound for 2(ζ + 1) ζ + 2 on D. Thus, it shows that C φ :
A p (G) → A p (G) is compact by Corollary 3.1. bounded on D and inducing map ϕ satisftying ||ϕ|| ∞ < 1.
